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Abstract 
In this presentation discussed will be recent applications of satelite estimates of radiative fluxes in climate research as well as 
some new products of particular interest for hydrological modeling. The examples will be drawn from work based on 
infom叫ondeveloped at the University of Maryland (UMD/SRB). Covered will be applications to climate issues as related 
to the Tropical Pacific and Atlantic oceans (Rodriguez-Puebla et al., 2008; Grodsky et al., 2008), issues of relevance to the 
Coordinated Energy and Water Cycle Observations Project (CEOP) such as diurnal variability in clouds and convection over 
the Indian Monsoon region (Wonsick et al., 2008), the effect of aerosols in the framework of the Elevated Heat Pump 
Hypothesis (Lau et al., 2006; Wonsick et al., 2008), possible improvements in modeling net primary productivity (Pinker et 
al., 2008), and hydrological modeling at basin scale (Wood et al., 2008) 
Keywords: Shortwave Radiation Budgets 
1. Introduction 
Radiative fluxes are the driving force of the climate system data of high spatial and temporal resolution and the extent of 
and as such, there is a need for infom皿ion on their spatial their spatial coverage. Most global data sets (e.g., ISCCP 
and temporal distribution and variability. For several years Dl) are of low spatial and temporal resolution while the 
now, work has been in progress on the utilization of satelite higher resolution data cover smaller regions. Examples to be 
observations for estimating such fluxes and more recently, on discussed are based on data of different scales. The objective 
their use in climate research. Applications include: modeling is to ilustrate the usefulness of each scale and the need for 
of the hydrological cycle, representation of interactions and compatibility between scales and issues at hand. In this 
feedbacks between the atmosphere and the surface, and abstract provided will be selected examples and a reference 
validation of climate and numerical weather prediction list of work completed and in progress from which the 
models. Steering has been provided by the World Climate examples are drawn. 
Research Programme (WCRP)/World Meteorological Case 1: Evaluation of radiative jl11Xes from NWP models 
Organization (WMO) and by several national and The models selected for comparison with satelite estimates 
international projects, such as the Global Energy and Water are from the AMIP I runs: CCSM3 (USA) (Collins et al., 
Budget Experiment (GE叩~'the International 2006), UKMO-HadGEMl (UK) (Gordon et al., 2000) and 
Biosphere/Geosphere Program (IGBP), and the Coordinated CNRM-CM3 (France) (Deque et al., 1994). The data used 
Energy and Water Cycle Observations Project (CEOP) cover the period from July 1983 to June 2000 and include 
which coordinates scientific issues related to the the notable El Nr no and La Nr na events. The period used is 
development and implementation of Regional Hydroclimate limited by the availability of shortwave (SW) • surface fluxes 
Projects. Progress has also been made to derive spectral from model simulations, satelites, and sea surface 
components of radiative fluxes such as Photosynthetically temperature (SST) data from the National Oceanic 
Active Radiation (PAR) and UV radiation. To meet the user's Atmospheric Administration (NOAA) (Reynolds et al., 
needs for information on the quality of various available 2002). The comparison is performed over the tropical Pacific 
products, under the support of WCRP a Radiative Fl四 where a strong signal of inter-annual variability occurs. As 
Assessment activity is underway to provide a framework for seen in Figure 1, the best agreement between the satelite 
estimating accuracy of such products. Evaluation results by estimates and model output is for the UKMO-HadGEMl 
individual investigators, either data producers or users, are model (these three models were the best in terms of 
quite encouraging. As a result, numerous studies have been correlation with satelite estimates from al those that 
undertaken where such data are used to address a wide range participated in AMIP I). In Figure 2 illustrated are anomalies 
of cfunate issues. or departures from the mean in the Hovm"oller 
2. Methods representation for SST and SW↓s面ace corresponding to 
There is a trade-off in the quality of the satelite UMD/SRB and the HadGEMl AMIP I run. The shaded 
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Figure 1. SW• sutface radiative fluxes over the tropical Pacific in Wm-2 for: (a) UMD/SRB estimates; (b) CCSM3; (c) 
UKMOHadGEMl; (cl) CNRM-CM3 AMIP Ilnms. 
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Figure 2. Time-longitude plot (Hovm . oller representation) for the departures of the mean averaged over 
5ｰS to 5ｰ N corresponding to: (a) SST ぐC),(b) SW • surface UMD/SRB; (d) UKMO-HadGEMl, in Wm-2. 
The right figure of each Hovm . oller representation is the time series averaged over El Ntno 3.4 region for 
SST and over El Ntno 4 region for SW↓ S叫ace
contours show the time-longitude evolution for the 
equatorial Pacific (5ｰS to 5ｰN). To the right of each 
Hovm . oller figure, the time series evolution averaged over 
the above referenced boxes is represented. As expected, the 
positive (negative) phase of SST in the eastern Pacfic is 
related to negative (positive) SW• surface anomalies in the 
central Pacific. There is a clear correspondence between 
amplification and dissipation of the anomalies, which is 
indicative of a forcing that affects both atmosphere and 
ocean almost simultaneously. These results agree with 
Ramanathan and Collins (1991) and Yu and Boer (2002). 
Case 2: Asian Monsoon region 
In support of the Indian Ocean Experiment 
(INDOEX) Meteosat-5 was moved to cover the Indian 
continent in 1998 and replaced by Meteosat-7 in 2007. 
These data provide a unique opportunity to study in detail 
the diurnal variability of cloud amounts, cloud types, and 
various components of the radiation budget over that region. 
The objective as discussed in (Wonsick et al., 2008) is to use 
the derived cloud products to address questions about the 
Indian Monsoon, to characterize clouds and convection 
during its various phases, and to demonstrate how this 
product can be used for evaluation of numerical model cloud 
products. In Figure 3 illustrated is the SW• surface radiation 
゜at 0.125 resolution as derived from Meteosat-5. 
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Figure 3. Instantaneous values of SW• surf for 1 August 1998 at 07 UTC using Meteosat-5 obseivation at 5 km gridded 
to 0.125ｰresolution. 
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northwestward shift in monsoon rainfall-the so-called 
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Global Precipitation Climatology Project. Features are 
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